Mouse induced glioma-initiating cell models and therapeutic targets.
Both stem cells and cancer cells are thought to be capable of unlimited self-renewal. Moreover, a small number of cancer cells express stem cell markers, including CD133 and ATP-binding cassette transporters through which the cells can pump out anti-cancer drugs or specific fluorescence dyes such as Hoechst33342, suggesting that either cancer cells resemble stem cells or that cancers contain stem cell-like cancer cells, called cancer-initiating cells (CICs) or cancer stem cells. Using the common characteristics of tissue-specific stem cells, malignant tumors and cancer cell lines were shown to contain CICs, which self-renew and are tumorigenic. CICs are also resistant to both irradiation and chemotherapy. These findings suggest that CICs are critical targets for successful therapy. However, CICs have not been well characterized, due to a lack of specific markers. We recently established mouse glioma-initiating cell (GIC) lines by overexpressing oncogenic HRas(L)⁶¹ in p53-deficient neural cells. These cells form transplantable glioblastoma multiforme (GBM) with features of human GBM when as few as 10 cells are transplanted in vivo, suggesting that these GIC-like cells are enriched in CICs. Characterization of these GICs showed that they expressed little or no Sox11. The overexpression of exogenous Sox11 in GICs blocked their tumorigenesis by inducing their neuronal differentiation, which was accompanied by decreased levels of a novel oncogene, plagl1. These findings suggest that Sox11 and Plagl1 work as a tumor suppressor and oncogene, respectively, in GBM and are potential therapeutic targets.